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tlM ttutlMijr witAim to M# pml^waA ii«q»« of imtitiiio 

to fir. Iriolmo luoor f&r gaX&mm ilton throii^ioiit tho firoporotion 
of tlio tiiooio. Bio liolp oa& oaoourogoooot Boro toon lotoIiiObio. 

Bio oufeiiojr io tfiiodifiil to fir* mmm XoBuor* firooid^ ood 
foeliiiiool fiirooisor# ^oton fo^moloir Zne.t Iteivtlizoiiot 7rof« 

Bdwnrd Soelpilv fiidUMNitoii OaiYoroit^ for piotidlxdE toltutillo odrioo 
oad r^onoit tw^oleol lltorotiwo# 

Kutltor io' srotofol to firofoBOor 6.6 • 9oorBi9r» B.A.fi. 
fitieiciiov Mrioioo for mtioduoli^ liiai to tlio fitld of flii^t eo»lroI 
opotoB oogiiMioriiigi* 

Biaidio oro oioo duo to fizofoooor 0*T»B. Xurti for mme^r 
vmmtyiL §iMmamlpm tliroiiBliotxt ttio ooBe* 



I. ursoDiioiioi 

1,1^ fretLiratnax^ Imji&e 

Tkm JOli^ eszretlope of a tjpiaaX aixaxaft oonsisfii 
of ffisentiallj three phasic •> take-off* enilse* approaeh ami 
lamdimg* Of Ihese* most ermelal from Ihe point of Tiee of 
comfort ami aafety 1b approach ami lamiimg* fii« perfoxamoiee 
of am orexall low approach i^staa ahich goMes the alr<»eaft 
imrimg this fimal ]^ase of the fll^t iepemis mpom the eoiq^eK 
imteraetioms among its Taxlous osi^ncaats that inelnde '^le 
pilot* waxioi^ui gmimul hasei lamiing aids* the airhome gcManee 
e^uipiBentf <M»aBisnlBatlon* navigational and goidaaee ehanmelst 
the aixoraft and the fli^t eontrol sj8t«a* 

She low appxoa^ sjstem may further he dirided 
into two principal fimctlonal parts * the meaimiring tfoihayst^ 
and4Ak^«%^^3. suhsyst^ (Hgmit lef«i>2)« She measnring 
8id>systea performs both sen^iing and gcManee fiMtioms as 
needed to .det^smime the coarse to he followed the aircraft* 
Ihr this* it iMmsnres position* Telooity* altitude* fli^t pa-^ 
an^e* eto« using Tarions gromd hased and alxhozms landing 
aids* file ^ntrol systwt atilis«i IMs giManse information 
to determine* deri^op and apply appropriate IhxisM and noments 
to the airframe to eri^te the gaid^m wncMiaal*. So aeeompliih 
this snceeMSflAlj It mast oompate the eontrol lavs tidting the 
gaidan^ eonmcid* the oireraft dynamies and aetitator 
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dyuwaies Into anoomli aM f ead Itnea to tba aetwiav nhiaiii Is 
tsssi aostxoXe tix« ooarsa ^ b® Ibllovii* So t&st as tbs aisssaft 
djsaados Is oosssnsd it Tasiss sot osly wil^ His aixszaft tTfS 
but also witb Hiols rang® ot deftesialsiirliG asi zasAos fastozs 
tb® iCfaet of wbieii asst b® takw isto «Nossli.®zetlos is tb® 
Asraiopaost of tb® appzopziat® oostzol lass Clof*!). Sos® of 
Hiss® fastozs os wMsii tb® airozaft disaalss dsposAs az®« 

(i) lost aid load fatlises distzibsii^ 

Cli) Taziatios is tb® sosfigitzatloa of Hi® mizszaft 
Ciii} is tb® ^QzlzosBsst O-”®. tb® gfomid sffset® 

(iz) Iscrcsssjr oosditioss lib® ssgls® HmtAoisi oz 
daaaged aizplas® ®to« 

l«t Ustozissl Ssr®lop!isnt 

Hi® fizst zsoozdsd atlsipts at dssiisisg as 
atitosKitle Issdisg srstsas wsz® »d« is lat® sisatsss foztiss 
both at Hia HriHit flaM is tba mx& at tb® Hist 

Itond-isg Xlzpazittistal Halt of tb® Sofal dizszaft Bstabliateaat 
is Hi® lil* (B®f* 5f4 k Hi®8® two ^ isd^oadiat affozt® a«siM«& 
as «|pos«atial paHi f oz -flaz® 'to d,sr®lop diff azastlal wpatios® 
dasazibisg Hi® pitHiisg noti^ Ms®® tb® oosHrol Hifozar wa® 
stHl is itt • isfbssf t tbis vozb baozHar d®®®Qi«l apos aaslof 
•IsHstios ataii«s asd fli#t tMt data* Is IWt f*t* ftlart 
'®f fltoaazal Haatzi® (Wk) zapoztsd tb® daziilopMDt of mi 
aatSMitl® lasdisg ®^mi® CHif* f) iMHi aad®^ it foastbl® to 
gsaaiPBl® tb® mwkmt lav® dazisg flat® Hmi# pazasaftzt® 
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'\ 

tyt d iJ i l, — tio ii. mt i Bf (m bsasil mm^g iMiapiftisr* aliNi 

MW9A to pmi&mm ' stestiYity #^47 ' *tmtrl»tio» of : : 

fi9Naifft«s«* la oiatitti Stmmmm of Hioiitf SiMiMtr oai soalgor 
of ^^aAia flEiVfoaiitioa Ciaf* i) folatoi oii aoif foir 
aoMpoBootiag H&o apinia poas^tor oaxiotloAo Aarififf 

laaiiag' tm «bo& ioia oAoptlom t«olsii|po for tko porfoso* 
iliiti oppRiaoli mm Iji lasiclaf Vm itfiwpift^o wmmmm 

tolto i&ooeoitffo to ^o liiaiigliiig Apmoio pnomitm* Olio 
aoiaod» aovofoTt oalfarii from a .a«|or AaMitooic •• it net ^Ojr 
•iofamlf AffootoA Umi ololiiii.% eaoanalMUrlJlm of oUoaoft 
Ml oloo a ooaolAieaMo anooat of piior laforMotM 

. iaoiil afotOBi Apisaloa* 

In MldA*ataitt.t»» ^ of iiAttlal ooppatir 
wmw ^9 lao i#fUMiatiom of opitel. Mtiol. taooif 
la aolriat tiio piotiwi of ouMatio Ini lag# MMmmt optlaiil 
onliRiI toMUtaao *M' oi^plofoi la naftatm .villi nrloao 
9 mt§s>wmmm mmiflmim to goanoto oftlaal iwalMil lava Claf* 7#. 

% f I, lat Maa aaHioAa aoaii not to laiiaaiBtoi A«a to Hio 
laidi' of laav% lil#i ^paai oirtoKia tlgltai aoai^Etosaw' la Wfi§ 
f»X^ Mil Cm# fO) atHa lumMfoMac Hit pnoHaa of aatoaotlt 
iMBfiag foiaiA Hiat tta Mtadta^ ottolaai tf a aiailt ftaiNtii 
4MH9taoUav goiaMtliH mi amMttlal fliitt fata ait tatta alvlllai 
ti. fhtat ^tMteai tr . nlvtag tao plat totmlwH.. ftotlaa of 
^pMaal aoataolt: HHt ilaliiffiMi -tta a««A'tf Mpt attii ta toait 
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digital acMpatafs optisial ooataml pxoblw* Ala atadjr 
had 0193.7 Halted ohjaotlTea axd did sot aaeoiatt for 
-At vairiatioiia of aixaraft diaiigMi 

in wigomwtal eonditionat ote« » ohiah aitat ha aonaidarai 
in Aa daaign of antoi^tla' landing a^ataa# 

f nzpoaa and Soopa of IxzreatigatioB* 

d haeiif Bariaa of Ae litaratosr# partiaaat to Aa 
daaign of autoaiatia landing afetan xaaaaia Wmt Aa prohlooi of 
aiiroaeaft paaeoBaler Tafiatlona and it* a inflaanaa on piMi 
attitnda aon-^1 haa vaoaiTad ral^tlTel/ littla attwtion in 
Aa paat« livlinr attaapta to 'daaign antoaatia landing afatan# 
w«Pa aonfinad to naing lii#iar galna fon adaption* fliiat tawafOOTt 
aodld nat aaaoimt fon imfovaaan ohanipa idiiedi aftan laad to 
tha leaa of oontaol* 8wa« an attempt haa haan mada to apnHiaalaa 
a nodal rifanatiaa aalfadaptira oonlnoXl«r foar langitadinal 
atHtnda eontiol of Iha ainaseafl • Hqelatla f aadlmalc piUu 
iMra hmm naad to adapt to tha ahangaa in haaia aineaaft 
dpaoniaa* nhila tha wiintion in aontool danlantiTaa hmw tcr^ae 
aonpanaatad W alanging Idm affQOtiaeniea of aontxol anrfaaaa* 
lgapiinair*a iinaat aathod hem ha^ swad to Mnta atahili^ of 
tha aita»aft% 

Aapt«r i . pvaaimta Aa anAanatSaal foxntlatieii 
af tiia pitediing aation aaii^ ataMlitp anmi m Aa wtimmm . 
f^rapt# 1 diaanaaion on aaSf aiaptiva mrntmH taoiailtnaat 
pgraaaBtai in ®«pt«p 5 lUoada to Aa laiiaal datflapBaKti aoii^ 



iwtA wdtmmem in ttim &t plt^ uttitnA* 

oomlseiol * A atiMi# iaraiNasoT*^ fmoMozi lias %#•» 

aMmatiwtaA to iatasoliie tha appxoprie^te ooi^aml lava fair 
aaif«aii^iaii« 

lliia3.23rf to IHi^tscita l^a apipliiaitJaa of 
tiiaaa laanXtsi atooiiitr darlaatlTaa liaira ^«m astiaataA iiaiiif 
aapijrlaal vaiatioiiat for a tTPimH 4 magin^ I at. txaamat 
aigaaaft abos«i fair l&a p«arpoaa« 
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mxt h9 Aoooogloft into too wfwi t@ @«to eswemlmg Hio longtta* 
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€L m MmaiKOt etimsiilvmmm 

% m ajUrcEPifl ®*c* to tk« 

]|i>7i]B0Stll3. talt BrnBrn 
A m (lefleetiDii 

Hi* mh&im laodIjdLoatloft* i& Iba aoA^l l«iA« to 

sfww wBi^JUMttioiui ia i0xm of |>itoKL attitoit ooa^X 

•IwtoB. fli« opisfttSoii of rnr^m^ oontel zoaiata im 

tlio Tasifttioii of pmaotoro for pit^ atfeitoAo ooatiol firotoa 
^9 to adSitioBoI tiflootloa of t^ flop* CHiE.' t)» Ibis 
to8<»lb«r olumeiiic idsoxoft asm anf n«i» emtmw gmtm^ 
off««tOt olo«t wmm sr^uponivlbio fo» last* alMMift paranotav 
'WiatioBa aMob Ksad ta tabaa iato aoaowxt ia fba apatiiaala 
of pitob attitaAa ocmtsol. aral»« 



Z3X* SISSISZS Of Mtcm AmfOlS ODimii IftfBI- 98XIS 

mmh mt ABiffx|p 

msti’fliir tlie pmwmt/^mA^ rKeiAtlmm m 

diaiiiM«i la diaftiv I ^ ip mn 1>« a«di«i«il tkmvi^ m tmlXbm^ 
iaalpi^l i^m tii« Yaalatloas mwlmm * 

Qoateol is actuljralp ttlf iiiaptiTa eoatioX 

tc^aiittiw BAjr 1>* a»«fii3L foa satlafiaatoagr »Mp»aa«* Sia Aiffcamt 
»iXf a&AftlY« QoatvoX mjr l>« Ai'vliiA lato %lmm 

lasiaA ola—^ (l«f« III t 

Mm l^filaftX AdaftiTa Hatiliiit 
f» laAAl Mjaimmem He^oA 

gala aAas'tiim lavt^Taa tHa nat of lil#i caiaa foa 
la «a atiaoi^ to amtaii iMm prwooifloA loralai 
alitt3Piot«ai8ll«i* S«ria« Hio w&fmM&fg§ of aiagHoi-lrf It aaffoaa 
a ail^oa AlaoAvaatai^ tlmt a oomoldoxaM* aaoaat of frioa 
lafeiaaalloo alxoiil iSm «ral«a Apimloa Im aatalaoi tail anf 
wammMwtm t^magm la Hio idioxaft aa^' laftato ^akoa 

laolwMlitr iao to M# pLliia Cii«. »• lif» tip »l» t9>« 

Qa Hi# otiiosr lunii la op ttoal odaftfta ooatiol sg^mm 
Cltf* ff)» tlift tnAaftlf# milloa la.lotov^iioi a fioa to 
ofHa^ao a aiaitRlilir iiioawa awf^anaaoo Mm oaioa to oOlat 

Hiia ottlaiaottoa |iom«a it mmmmmtst to tbo tMml 

otA iAffoHlf lt« 'pawoiawiii tf tt« laalwt^aooiM rnmmm 

«f lat. 'Oi.yfipft tpAiv laetMie^ of aAii^oaoi 1ne«a oiaMila' ' " 
^li^lA:‘*toil ^ia « ftoolao - 
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mmmr&tt mmh aMHULoBal iapats «ii« «lx«]pifl anT 

not 1}« AMi3ral>l«* 

f&Ui eall.« tox tli« md«3. xetmmmm miM aAmptlr* mlkmxm 
a&ajptioii Is l>sss& on aonel opeiesMns Inpsts to His sjrsiia ' 
asA so His sAAitloiial Inputs Aistoxt^iiif tlis siarsnsft sns not 
gpim* In noAsl nsfsrsnss sjstsa oons^tf His Hisnfiiic djrsMsios of 
til# srstsi is sfslBatsA tp' sosipeplziir Hi# Mpons#* «it^ t^# 
xsflg^ns# of « v«f«rso## laoAiit Ct«f« fit ttf tS)* lbs 
aoAii is m Asslgsoi Hist it-@ oiztpst sb## mitsA Ibp tbs sim# 
iiipst sowasaA ## to tbs sirmft witb xmxflng Apiia#ios pnosiAs# 
tbs AssivsA vsspons#* Hi# sssponss mxmx i# ^alsstsA bp 
soiiq^ing His SMiponss of His aoAsa. sxA Hist of tbs sissssft. 

Hiis sarxon is His iapst to tbs sAsptip# asHisaiffi tbst AstnesAJiss 
tbs sA^fHob- ^ossossp so Ibiit tbs sixonaft xsHPoisss olosdlp 

sjgpsoaHiasts# Hist of His soAsl (Mg* !)• 

# 

1*1 AfsHiosis of Cbntssi Spstsffi 

OossiAmbLs ammt of Irnt&wmMm .saHsts sobsssbIbs 

1b# ap»Hi«ai# of aMiAsi x^mmm sHf a^tif# sjrst##* tH# of 

tb# lapoxtsBt amota Ib His A^iiB of aiiHi spstiaa is to 

gsasskBto# sHbiiitp • fit lb# tssions wiHioA#t »bS#b bavs’btSB' 

«i|Aep«A to iia#«r# stsbiii1ir»lif»pmo#*# ###(bH sisHioA ^ba# fb'«#A 

gir#at«r as«#pHB## CM* 16 to lowsroPt 6t# sj^M^ti^ is , 

^ ' ' ' ' % 

tb# AHiign of ,fii#t ■mrnmX 6iA not io|#p tb# #•#• Asgv## 

®f #«##plaB«# Am# to tb# ;• r'^' ; 

l&l mM il9§l^' mil WmWm 9m ^ 
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ebange of ‘lb® ali<oi!if| pasaza®lers nblctli mM not aliRqrs 

be pr®ti@toi • . 

(ii) it also requires -Tariatloiis im the haale 
airoraft djaaedle paremelere la order to aeoompliah adaption 
vhleli in tom aaj require Hie use of separate suxfaoe fli#t 
TOutrol eastern normally not arailalitle on the esd sting aixerafts. 

Here# tie oontroller has been ayvlliesised using 
▼ariable feedbadc gains fbr ‘t&e adaption to the ^lan^ng basie 
dynaiBic parameters of the slreeaft of 'the aerodyoamic eontrol 
suxfaees* 


5.|»1 Isreloiraent of Cbntrol lesrs 

fhe ^nations of motion for Ihe airoraft idLth 
Tarying piramet^and that for the voteseeme aoddL ean be writt^a 
in state rarlable form as 


wdiem 


h 


S S ♦ V 




m 0 0 


(3.1) 


& 


f 


n r 1 State Teetor for airaraft vitli rarying 
j^rametersf 1 , 

n r n System matcir of airoraft liiose elements 
are changing due to iShe larameter 
rariatiozMB* 

a Oontrol matrix for airetaft eitose 
Elements are dhangiiig due to 'Idle. 

m-UiiiL.^ m n t- T»ir-Tril“-|nr 

variation of eontxjl d| 9 ||fa‘l^rff|iUR 

CENTRAL LIBRARY 


dec. No. A 





V « ir.ai I s«f@zwoe txswmsA 1 x» 1 »# 

Y • II s 1 state imatC'V fos -mlmemem aotal 

in * » m » sjratffa oa’^dx lb» aetel 

B_ '** A X V eoatsol tta ti pt i i jfoif w»AitL» 

Xm IbilJi slaAy* tlie atteiitioB ipoi&s eoitfiiiei to 
the ffpetilel eaae of paiamet^ teirJU^tloiis' in natarlx oiiljr* Slie 
tanHitioiis in tlie eontvol witxix have heen pivioeelF im^nei 
'an ther an? he adaptei tgr divtatu nefid.ating Ihe eontioller 
^eetitiiieae* «.th thin ol*plifii»tioa,IJg mm he asnaned ta he 
««1 te ^ t-jaiWn* «« rtat. te 


^ j 

jL • 3 ^# W ^ 

HP ® F I 


Snoonpozatiiif a f eelhaelc in the idaoitt the etoetionn 


mre nodifieft ta 

»| m 


#.««•» ^ 5 * 5 ) 


» n m f eeihanh natsin 


ton the eeeex Teetair • Aetinei an 


n • 3 ^ •» 3 ^ UWel 

®'' * ^ e e • • 

ieir idnytt'iei,^ to thn^.tf^;IA«e,hB.,iil^en of mhnin d«' ^Ihe 
tfflhaOfc •ilne hnte to hn eonilihioiieiyr oijneliA tmh that 
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sttmsaie ^ gMlii aiiitis ct 

iBBittitI t* Iflialcioii (Y*9) "tekm §»m 

# •» 1^ • ♦ 3^ * ♦ • • CY*?) 

iAmw . Y^ • 

teHlliOB ?• M' 

Y*'||‘^#^Y 3?^| 1- • • • • lYiYl 

ilim Y Baa Q bi* igFnB«lrld iBB&tiY* A«fliiit« mteioM a«tlBfYl&g 

S' 

ail* B«ia«Bla fba lOFApniiv « B^Mlit jt lj^Y#Yi^««>Q 
JKff BMAiBtlsg gqimtlBB (9*d) villi VWBVi to 
tins iOBiB te 

ij #Y##||f^ f||.« •C9*t) 


S»B t&» gisMIltyf ' Ht* jool^BB mtaM 

to iBVBBtiiBtiitt 1b« Boaftitlotl £09 ? %«N»W BBgfttifB 

MliiitB. Il»e« * f ^ t • it fOatniY avipMYt ttriBitB idm 

gMilitjr MOtlt t« cBMUltii pswMoi 

-«.... {j.io> 

l. fiit| l go 

I»{va3i{ «... (S.11) 


M Zllta^MiMtil 

to lartgttgM^t ^ pwliiat mi mrnmw^ m VMriytttom 
aMooiAtti »m iwr i«M» itw i^oiA «!«*« •»§ ii««r Yai#* 
Mk mmrnmmmm im m/A 4 <» wagM |i* 

tf Itttog Wt S® - •: 

«9 Yf * M M MitaMI* ^ t®t civtB f qallia ai t iatt aMt 


10 


mixplwm (Fic» 4» 1 ) mrlovs stabilitj 

wtiaatst osiiig mm a»tlKi4 la ts^pmoAln. A aaA Jlp9«Blix B* 

It «w oiNMrvid tlMi^t tl» priaeli^ aawsi® of fwplatliia of tB® 
BorlYattvos fro* aiiproaMih to flaffo mo rarlatloa of lift ««rf* 
■lopo for wiag aat torlsoatal tail, fl» oacprMioifaui for oloaoata 
ia» aatriz 4 art IMIaated bolov 
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Si^ 


^tf • ® 

s,- s. 

■■■•■. 

Mwiltwitas ^ oottaatoi raBao* tlio ataBIlltr Aorlrotioos 
tiio ito aoA B aateiooo iwo til acAttn «• s 

4Pi /"'f* 
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»» n? 

!l«»i aMvoftiBMnlM iboiO 

io*trt 
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T.eP 


A^PMOt tatle 

T.OI 

l»iM«iiiHi 

t.<f 


SipiV y^%|# 

%3m 


aw 3« 

2, 

lMyL4 





Aria 

$00 ft* 


0.44T 


SVMMP C8$ ) 

ss^ 


mo $f7 


AapMMt SMtlll 

s** 



3. 

?«rtliiMl. tall. 





ikmkkKkmt . 

KB f1? 

W&pw uptl# 

o*^$ 


OWCM# 

si" 

Msfbil 

mo trt 


Aai^Mcrl aatiM 

IIbO 



4. 

tOiriV 





4 4f9C^1t tiHil»ej«i aegliiiwt 

S«^ SIlieiiiilt Ma-olff me4k Itf^QD 2l>Cetatl«) 


S^EttA0lt 


i£irl 


Saflaftlaa 

Cd€|^ 


XlMratoat 

Mteauft t4Xmmn 


iift iuMMii aJOLaaeQA' 

MHlwHr 


4ii.8S 

$00 

f20L4 

80v4 


$8*6 

m«s 




♦f$Clo«»l«M9 SSi 



t,mk§yamm 
>1 mirn 
h§Wmm 


v« 


0.iif 

1*00 

%m 

OUfO$ 


<^«4$ 

A mw^ 


6. tfPlttrit «ii» ,aiiaik«t«^8tio» 

S22J^.S? JSS JSSlffi S 


X 

X 

** 


tbmiMmmrnMMg wiA^^R f 18 

!Ml »Sl|p%0»€il HI 

li- fW^P ^y f •WBWHi^yp WWPHHWPII i 

fas I iMt 

3I#1^ ® f 


tkMm 2 


AUr93jU3t's StaMlitj teivattvis XatiMg kppmmh. md. Wlmn 


ftaMlilijr Bixiomtlf’to 

sizing mvs^TQi'mh 

'Hiffilttg tlmw Jmrl 
tMiflssPo 4 ooi2iAoiib 

■ ^ 

4#1f 

5.© 

% 

0.90 

©♦5© 



•4*J® 





4«44 

©*9 

% 



<u 

i...... - 

-it.i 

•li*# 




%i 


jgJlt M 

% 


l|igll#%2.« 

HHw . 

-M 


4»urmdmWfm lolttff mM taw m^amdm hmm mm 

^flipiW9ip«gpPP'^PFTiP^ 'mtr- 




M wilt of mgtm In mmrn mrnmMmm mm %mm mm. 
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*• ©•T® OAtf f*© 

0*0 0,0 I,© 

• 0.® -^€006 «©,8#5 

- 0,©5« 

0 ■ 

- 0.91 


BtUmHm » fodl’HT# mtirix 3f e© 



4.51 

5.l« 

*€*94 1 

t » 

5. It 

5#f© 

'€*t4 


_ • 1.94 

'€♦14 . 

IU3II 


fli« oojiIsqX obtainei ^ « mSiiwMtiaiUm. of fbo 

o^vo natsieoo In B|iiatlo]i Cl»'ll| oxltiiii o© 
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• C€(i9 

t 

• Ct.9 

% 

*« 

•» {!♦$ 


0| ♦ i«4 i| ♦ 

0| ♦ i*4 ♦ 

0| *♦* f*4 ^ 


i«i *1 } 

1.1 

1*1 •» ) 


. • . . (5.M) 


IldLo off m m ©©Hf ©El OoliaB&Bo fsox£«©io« «f 
t©© iiiilol4«ol. ^OfOOBlo of INi f iMifeiidic » io«ll,ooo t§ 

lii^ Hio AfMitlMui C9»1i!| lOiSMI ©I,. 1»0 l&lwiii^oA uolitt 

^ lOOit OBOSOff ^ if ii,©f#l. OOUWOtMT fw l©iii|n»C ,t©* oiOimi, 

of MI©Ol3i W' ffOO fOOlMIl© ©0 liO<fl©lil©« 
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If 

1» iMm atteept has l)e» mes&% to Minify «i« 

p!ol»ItMi of alreasaft paxsMier imriatloBo and «iptui8is« its 
offoet ^ pjLtieA altltoio oozitsoX dugelng tbio lopoelaX piiaao 
of apfsoa^ and flair# Jja lantUag wmmarme* Sh# ooi^axatlT# 
•Wilaatioa of aodaL Mf «r«te# ailf^eSaptir# oontsol toGliaiqa# 
wltii o1fe«r ooBtxoX fflotboft# lik# pdLa adaptloa and optiaal 
adflo^tfr# t«<dmiq«a naa isi4«rta]^ aod -ih# i^antafiM of aodtl 
ir^«f«D## a^ miapUrm i^ratffia nmm mpbmaim^BL* Shia aodil 
voffarwa# appsoaeli warn asoi ia ooalaitioa witlt Xyapmor^s 
J& 400 &S 'Stti^iod to ajB^aoiiai 1&« food tank o^lMoll#!** It 
«aa)3tlao tk# daaigaar to iaooifpozat# lai^lBeadLx^ apoalfioatlozia 
dljrettljr lato tt# 'i^'ovaao# aodal dwtlmg tli# laitial Amiga 
atagt idill# ^ cfi^atoao# of l&e lyapmoT*# tooticn gamant### 
tt# ataMli’^ of tiia i^nrtaoi, Soaavda l^a aadt appzoaeli lata 
taaa tlliiitaatai ty aiplriiid it to Igrpi^ taaaaport |at 
aia^raft* iltlioa^ th# ai&'&esia !iaa toon oaiariai oat vltit 1km 
^•aifio otjaat of eoataol daalag tlio approa«b liid flax# Hhm 
mmm ta^taii%iia eau ta aaad flaw otker pl»aaa of Ai^t# paatioi^Bly 
dtaring -^a oaltiaal mmmemmm aaooaataaai I& nilitavar opmtioaa* 

Bovatar* it aay to poiXKlad oat in alaa of aarara 
aeiaa d^tOota nmm gtoand* tlia laateaBaBtatiiiB t«almio«aa fiv 
laafepaciBf 1km atela tawiatlw i» low iatal, lav ai^aai aimiaft 
apaaatloiia aaad wo&iSimfimm to adtiava Hi# wmmi»fA praaiala«i« 

la tta atoaa aMr» vaxiatl^ia In ^atvoi darivaMaaa 
aiwattata^yi^NE maMm B bar# not 1mm mmMmiA* Sba diffLoaitr 



24 


for imking tkm into noooiBit not ao iwli In npitliasln %iit 
in pli^aleal naalisation. So gome altexmtir* alioiilA 

adopt«A fon Hin laiarposn* liiuiXl^it w>va.d bg vontb idiil* to 
iniresticfttn li^ftrMiMition of ttiiB m&ieiL rofmtmmo ni^zo&ob idtii 
optiiaal aAa#tion» 



25 



!• 

Hit 


3 m 

§m 

fm 

9m 


^mrnmail ^nmmimUem tmm Smm 
ZrnmwMtA i 1974 fO 8iir 1974* 

IMm# %>• «t» al^t of Sm^muimg 

M 

attoifiiMiilo tow Imtgmmt Urn rtaiHlilf Appm^b^* 

imsrnm^Mmrn 


footooloif 


9mt%m§ l*t»i ^Mrnmm iMj of Pbo AnAcnotto 

Hovo M loaAi ii g of o P49 Aivoiiofl wiWi m M iUttmtio 

tfioti *aMibjfeM,.i»aiii aiL,s,jKii,jiig»* »»•* m?. 

f io o oo -ttf 9«9«t *AatoBiitio dQOtiol tmtmtum «o«i la 

timflliig JUtUi^JSk ,lii9»«Jiiiilii.Jniit 

IflftllMI^ liHa Iffi yfTi„l1tPi,i Hiofll flM«» 1941. 

X4ilVJltB% ffiBA Jf^w# *JkQli9tt&wUp 

itasaiM. • i-»-t-ii- nM«wt«. 

IV. 90* . 91*. t9«9* 

OiOio anw— «!» mihO f ^ ftwii. HotiAJiByii/HMidybi 

AttHoaBtio hm&lMg fof fW AAxMfl** 

SPNMIt tai S»« ^llnffiitioii of Hio OfItaBA Oaiitiol 
9ow m Ml WmMme AUrplano lonAiaiil^ * AtoAo ilML 

ififf^rilrtt, A* fOfA IL Woiftoi VfliAAmi && Umi flB>o <»%»«> 

9» It&rnMm Gmtml mUmm tm m AailMfiitlo AtaOBoft 
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n. 

If. 

ft. 

15 . 

14 . 

1 $. 

1 i. 


S&o liondi^iig 


^ - T -V -? V !\5Wn?nw 


%»▼. I 9 iii 


&I^X» ^Ttmf *Qb i&iB PreUle'tlOB AOft OptdUuXi'ljr 
ot Aivmft Mmmm&m msmoiet^SL fdHi ftal 


rlW W^- 


WOsom* '»• mi 


tmt 


•'iTl 5 Sf%T* 7 ^-i 






Wmtm Iii#i% 


Xi^.t Wiri^cl 'Bmit&fmn Air Mvm 9 i««t 0 « 4 .f 940 . 

momnt ^*» ii^^g|j,ltg.#iiiElto MmMUmut9t 

l^jr 4lio ftaliiorf KmMui»f971« 
ItMngTf JoluL 1^ ftfit Bi. QU l^o3XMiMist ^AMt^KboA f&T 
^tAiaWm AS£% hmrmmi^ Am to Hap IWaotioii at Bov 
AagLm of tttaok in XoooBprmllilo Howt *iltila..,.fl^bilial 
ISiBJSIlf f*a»W lOT. 

SoU» SliQiiao A. iffid X.f. %M^Oi *Aps«i«ifJMto Btlatioaa 
m& Qmw^ tm 3b« H^ooi Statllitjr Bnsitatitao of a 

dWt tint* « IMII,, JHI* 

Ma«« W*f* aa& %fm fiaiasiiig t •Apjili^tJoB of OaoHlattry 
AirotTBaBiii fttoosif for SstiaatioB of IIpdmiiIo 81 nitiXit 3 r 
Baarlvmtito^ at liMaftJfel^ 


W®» 3 M?* 

m.^mB A*l.i *A||^Raaiiaat« Qo99mU&m for mo Mfooto 
of tairowiiiiiiiir ^ smooiAo taioatitoo 

of ivipt Illicit *ffiifli Itiiilfri?- 
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If* 


IS* 


19* 

io. 

91* 



91* 


if* 


i ll llMB S*f Isaafe V*f tasA Haattiqtif 

d«07i!t aifi SautKtft ©£ ftttisiiXit #£ mmc Mjr lidl 

Qte9iitatlii3s at StvSamMot fsamamie aaS iiqi^ifKio&ie Sp«ai%* 



H'sAa H** •liKpoSiiaMKl® Wiawwmw liBB(ti8ta» aai 
StaMlitir 9«eli«ttvw tow 3Q,mAm ®f itRatal 

Qmm9 Saetlimt * lAil4 m 

Sovamm* i*9« U m&IM f&x 3Ci«ratov 

Aif^jrai to >Mllt aaaef luf igirl, IrUi 1944* 

Jfnrooa&l ObwraBlaation JSsois Wvotm 9* Sarttiit Itlwiatoai 
lliivospaitart iatit f| Ammj^ 1914* 

Qilaiift* J.S.* *fiaa DomiIii mv& ]Sr«tti«ne3r taala Stai^i 
toiimitaas Modii. luimmtm tiapMav SbAtnol. %Bt«nit* 

I9?l * 

*4, SMF'ti^ 9»t«i0iiii« lai Anta^tlii fli^t Siaitvoi 


Sanfignatte to fievlS* a stalilitf AagiinlatloB 
CkupaAlHtr' 9o3r JUsemftf 






■•Sf ISPI* 





HMtakiiv* MJim§ i* Itmoii »4 K fmmp of KoAtl 

%aim fair Aiystaft* V«1.9, 
AmAmMm ZmmrnmUUm MKw m%* M 44 


•apt* ISIS* 

Sitapf t«?»* *teoitli»t&oB of * XoPiBi of Moftloo 
@oiitMN»i« * So. lb iooaiot soStaiMi»Cm>Sipt»i9ii* 

■ ■ s$, 

■' '■' i ■ ■ ■ /.. . .■' 
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t6* ^araoiit tia I(y®inoioT»8 S«ooaa 

gJE8?ta,iil liAtfiffi 1963» PP* 589 * 

27# ?ax^t P.O#* *X0rapiaoT la&esi^fi ot IMtel MaraBaa 

MaptiTa OoBtjrol gyatama, 4^, r., II 

1918, m» 987* 

28» ^taltaartt }l#li« ai8 B* Siia<3ico3ot!it *Sya1liaieda af Xot«a 
SaCavaaa# MapliTt SUrt^ma W i^pwaor*a SmoM SatM, 

ftwanr 

ZiOBiont 19®# 

29« loaopalit B#T# *Byp»aoY*a le12koB fov SBaliH of Saif 

BBap^lifa Cbstvsl. SjraBai^i ^ Sliasla also S£SyL>sl9Ls 


90# 


9l* 


9t# 




IbEiBOS, aid BOff *Ba{d|a of VoS^ lifiv^aa 
MapMva QiaBaiol Syalasa D^apaBor^a SaaoB& Va^oA#* 


teSIB a, J9.a.,ia» BB* Mi 

Mmpm&m§ K«S«f S»S* fsipaw* 8# Mono at^ B« laftra 
*idap«tva fhxmt Id-ng Byapwov^a Miraifl KattioAf • 

J|^j|l8JteibbJfcaiJSK#*s«jii8a<iJEtiULJBBli2SW^ 

I4aiaxfft W# aiA 8 wb*oU, *Siiaw af Mapttra 
rnmimX taliif %®Biov Boai#if 


■ . 'j. ■ ■? . ■ 

a<mt»nl af. 



fata ili#r> 199* 
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A 

mmmnm of mA§muM, 

fim of vaxiois d«d^»tiTwi 

as«>«iat«& wi«i m* lengiti^lliial lastloa of flio oljmoft 

» fanotJUmol foil&tioiioliip hti^mwm IBAm lift mA dn^ 
oooitioioo^ oo31«ft *tef jpolov** ftioafdii oeAt»ll»«loxs -In 
total Aim# iBoiiilo i 

(i) Xaxeuiito dxaf 4iio to iMa «Ef cots* 

Cii) ZoftiiQoA teg dtio to liMft* 

Jteag Sao to JDlaio* 

Hfeo «ff oet of ^JULoKOt gmo oii ooiitvol. 

attsfato A«r3.«otloiio boo a»t bo^ oooeiimi* 

4*1 MoKMloomoa of toioolto Brog t 

Sm piao^oito i«ot esiiloat^ fBoi tio AAm ffiotloo. 
of tbt oisofofl otnfoooo mA m$aa§ onplaioi^ fOlotioiio iM 
m^wmUm «im oooioiioit boflA ^ imUM^ mm ooapoooeloo. 
209 ^o tei oo^Efla&oBt IMS bo wiittoo m ft) 

lAdMi 

■„g,*S«)0M. ft* fov fikt oijrolifi wAm oemiloo 
liui Ttfotto of 

tf|i 01 || 
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■ £» liiiii£%aSljM£ a!»t« ©f ©JMRifi loltoif «i© ©iioiiwirito 
Mom ©Bi Mfli«»t© ©f itK^uft© Ut% B « Bwm ® w>t 

fiMOBi memt li iM<l^ misr wltli ©Iwiicig ta ©agpi© ©f miBmSs 

m t mMitsr p«niiMtt#ii a# tlM ««t© S mA vmti©i^ 

©m^mntMi gtrm ^ a « It Is toplmi t© ©©timt© 

pwtlAi a«Btmtivm sf % • % • ^ ^1^ wmmBA t© « t « t i 
©aft li * 

1 «» t « • liiimMiM ■ 

Mm ftmtmtiM sMMBt Hi© m©Bi M iM ferom 

«m, .tuMHwanl i'H 0jxm ©n j teA liiMMajWii ia m© Miai© ©# ©lltBalt* 
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tmmiAk msA tmUmw *m$muwm mm tm 
B «f* f i '«* li«Afw«l^ 

' Wmm iiitftttIfM pm rn mnAmmAm wfiMte, AmA 

mmmm mm m mmmm mm 

rnmmm m mrnp , jwMif MI is M, . 



^5 


IiImi 


* *» >#f f 1fe»i«ti©a »f Mft ®&af2laliKl tgitb tittli 

ttiia tarimitAft aajr fet ^rliaetdl aa Hi# m# «f «iig 

•at MI if rnmi Mm&mm «al Mill## ttlfwit# 

mm ^tsrnmA (M« I#)* Beo^ 

C%^)# * pi»S % %* la I#« if#«i fli#!t 

jp ^W‘ 

• ( I ♦ ^ *•*• 

•I atisaiaaB 4y[i#taNii« fM alayiaa#*# #•§» to 
wimf§ a«e^' 

» MI aontalMMi to 13^ 

• B PHP taB# 

• BaiiaoaM MUt Mm lietCiMM 

Jl 


C%|)b 


HP 

% 


% 

i* 


m- Maftmm MwM aiaiiM^ to M 
iMiplapsM tall #•«• 

B « f •! • HMatM of Sk@af tHlt^ titoli IM 

M# BMvamt* am ta maMatal la mm 2m mmA 
mrnmmiM aMaa af 

H ^ • HMa«l^ at iltliiiHBimi^ HiofClalml 


titai' 

aip^ mP 




nu 4mi»rt»» *• 'vmtottut w ma i«bc, 

mt «Ka» alHwaii «w * » » 4t » >t •wtniwma* !• aa«i«m«. 

lH^il IpMI INI WP 
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<W 


^ ^ jj^ in , Jl^ 

*c« < I* )* ♦ i ( ^ > 


aoM -1/4 

3 ^ 


<V» — A« • «>• .A 


♦if f5*P»r^4 ♦! 

IHij % • to4«»Blia. ®s»ii«*»Mam t» ^1 

• • t % M % 9 M 


1 «| 4 « <» taifffttttNM 

Atiiwtiwi a*ii« «»II «!• fi«l ^4 m^ 

^mmwf m e«a©i|»i«4» rn^rnm 4®^ »♦ 

jt fi.f <^iHffaMMM«dl|r 4® 41ai (ipijUUll8rt.lB iiilti# #!•» 4# 

.s iiiMw 4toii®* ia ^4 
*♦4#! , 1l«lirtli» IB Mft 

49M4tlKtl0ll 

Smi wliict mmSlm b»4 mwljtm^ 4®il 

foiitsiM* 4® 4i» lift 4«* 49 a»iii4w«4lflBt ^ ^ 

14 4«i 4 b BflPMMMft *• iili 

%| * 

“■ , ‘ -V 

’ • 'r ? ' , , "i'll ' * 

gMtt 1 1****^ ftiif ®*if tlBiraitfi* t* %• 
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IV. 

% 

a 


• t C%^ 

• Uf% mae!W9 sH&m fit 

• eoalilbiilidii to ^ 

- *{0O X 

» Mf$ oW« olopo mm^m 
m lioiiaofiM toil mtxii«tiiOtt 1» 




• i 




1 % 


m m 
m m 


Warn iS^m it foiBBi amt 

Hi* ooiiiiitot gofi'ltitiiilait of aoi im altiit 

3IC% of oontitooiSiio tr tte tol^* 


S » 4«i • VaailAtto of Mm CtoffioiORt «it1i fittiofll 

ImnoOSI owtio^ 

la too Jymi iti^ maOs^lo io&io» impoiatil vitO 
i^ioaiii oai fUaio t«la« ©oanHojwft Ii®r% % too* aot foif 
oj^yiroiiiilioti r wi'tfe t • ooa tis,®ti®6to Oo oiaowoft to to ooji t^tlo* 

» - ♦.* 0.. • *>»l«tt»B of mmm» <w to Tottwl 

AOOOlitKilOII* 

ttio fOiaollMli OOalBEltlllW to iontootioo io 
tNi iovloostai. to&f f 



** ^ trarill ooBtifibittiea 

** ** 

of wiiifi fuoolo^ ia:d naaolloc 
aiiQsre (C||« )g * lioriaoBtal tail owtrittttlOB to ^ 

- - « <\ 3 h % I" ft 

1-5 fwiatioBo la StaMlitjr liaivatiirfi 

fij* )*i 3 roiaft*» otaMlitf S«Piiratiir«i ©oatiaiimBljf 

tolag l»cai«g Moitwroa duo to fti« oliangUf alao«iifl o^iirii«fttloii, 
ijpoaaa id foot* otoi* »i*@« «ff«eto woolg now to glBousoea txioflr* 

1 • I iota of luri^tioa la tiaflgiisatloaiv 

Shi iitaago la airoxnft ooBfiguzatioa la eoaoii tgr 
flap itfliotloaat opmtloaa of laMiog gmwm* afoilMt vto* 

H«aa» oalf affaet of flap fliflaotioa liaa hma 
fhm flap iaflootioa loaia to a«»d|iiaiilo ^swotixliitli» 

of frlnf * M aatlnato of tlia iroatltlaf oliBBgt la lift 

oooffioiiat la ilr«B Claf* I9)« 






laoromat to lift ooiffiol^t daa to flap 
gafliotloa 

0. » tlM Uft oorva alopat par Aaf* 

% 

Ca^ >0 • t^a llirao diaimlotiai flap ^aotlrwuaat paroi^tar 


at ooaalaat Hft 


' ip ' 

'' J|||gk 


m ftio Haps Aaflaoiloat 4^* 
m tlia Hap apaa faa^ 



3S 


ia aowUldimt to tli« 4«fl«iiMoB 


of flaps fiwi l»« sstiaaM iisiiig (i«f« 1i)« 

C%lf ■ * ^\h ^ %8t* 

liliiisf# 



<\b 







• i^ltioual drag fora# da# to tlm Hans 
w Hi# iaorwiM 4» 1fa« parasit# ixag 

■ (\>r < ^ ^ 

*5 tea Ijaertsiso ia iaduesl dipag 
» E 

• IffO imovfsTmoA drag Hr*© tor 

** - §.B C€^ 

» t«i« tw Sittfiisiaiiai. iitia fn.O't4oii drag 
■# 

«* thii i«lMg flap rtftresMso 

*:■ a oGjistomt* 0,21 for ten lualtar 

mhulumstioti* 


It atetild liowarsr t# notst thf^t tes @p**rr*Uor. of 
•psliars io tim iwsrmm is lift 4o.« to fsrHiisr 

daflsaiios of flaps asl also rsaalt is tea issr#*## is ilrai» 

»- 5*2 Iffeotii 

Hj*# jprissifsl groioii alf «#ts «a te« air^las# wp# 
issrias# is tea lift* sfessf# is te# 4owBi»iii at fM tell, taift 
te# iiKirf#®# is tilt IM I mmro aii^# wSi^ r#»alt ts »i|pjfisi«t 
irariatisss is tea staMlitf dstevati'm* . 
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« - 53 Bftmt of Otega in Pit#. Attitoa#. 

»« e»i«®t»t4oa ©f Hi© alrmft itni© to 

#i«)g«ft8 ili grain tatiomi for©# ©oiil^aaot liiicli la tom ©ffoot© 
#1© aireroft Spaaial©©* 
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mmmx a 

aa.ti5|ji t mpmaxing I®** Iiliip»oir*« fw^Moii is 
a Mi* ssMtat 3r«il spnstzlo luai its smpm AitisoittMan 

i« wmx l^»1»mt fmm 1Si« ^mim l»iat ot wim* Jfe^ooatioilijr 
miptiM ^ t# ditiotiiati l»jr aoiviiag tis^a f&Xhming aatrit 
•tiffitiaai 

f 

ibas# Id is^ cil«i « nxB oDmtiiBt wmX cjmittsio 
dafiait* oatKis* 309 dotanaiootliia of aatciJE f in :taa 
dop’-ais oiom tli« jpaniNNr 8«l«0tioii-of ao^ix % ma& mluM&a 
of tlio atofa Mtxix 

C * 1 Moiitloa of Matvlx Q 

li« '^io« of aitxix Q 0900 Hi^o folioiiiiif 

oosfosBtaBiMi ii84iF' to ttt ffi ii ptfw ti id ia tliis d off i jp. sioooiuaNk 

«(•} • /Vq t tt 

in aooofittilo iMigo Anmi a fiiaroi^ rim poiot vSll ta 
psodoooi Ilf tlio Ifapoaov^o dooigo M^od if and oOI|' if 
witxis J| Mm hmm ooitatlo ipoxuo* Iliytoxtiiiiot«aLff 

iitti# ^Noiar Otlot oa Mm prMlm of pmximmmmm imAm 
adtoitlos Olid imrwioMir oooo Moi osd memw i» xotoiirii* 
IHmoM-oriiii #10 ojrstdo AmmMmA ^ m mMM^ 
wmrimMm m0mmMtim 
im m m 



4-2 


Jills ««a ^<9 Isy asaus of a liMmr twosToasaatlom i«s« 

« • • y 

ishsys oolomT?i8 of M «:po tlgwivoatoys of ma^x t& et 
y » A y ♦ 3i*^ 3?^ 

fho matrix Is s 4iait>nsCL matus iiavlii# slgsavalass as tb« 
cliam«t»t or olosid loop polos of tlio lystsi# -Is 
long m ai lj!» isottsiagolar ootof oquatloas iosorlMsg t&o 
aystsm aro oomplotoly sgidvaloiit. Bio porfosmtiioo IndtiS 
ooirrospoaiiag to ow tr«ns4terijio4 systoia of otattlosis Is 

yCy) » / y* *5* Q 3s y / y* f 

u&oro « is msoi 'to dosooto #m» oospl^ ooalagAts of 
tsoasposs* 

& forms of ttiis porfoiaianoo iadox tlio diwlgnor 
has tlio option of sfooifyin* 14^ . Qotteldtrteitti® satonoaii 
i^atoB 

y n* A y 

BtKiwaso! is a diagunal motriJii sty flfon y 
alOBMKst Ims no offoot on otncp y olomoatSi i*o#i oili 

So of tiio if>m 

y^ct) » 0 ’*^^*' yj^ (t*o) , i « 1#2# *•••* * 

idisro 4©»®ts ollgoiwalao, aonaaso of tfeo of 

ooopliiif l^saro is »o to ^oso to t* 

to# diagonal asitriJt* 9sstW sdiootloii of tSo dlags^ fldsBi«ls 



wittart |a*@l C )| »f INwl C )!♦ Uai« ooiiirtast of 

mUl fe« «3^' aatllor Wm' tfpt of in miioIi m mm mA 

QQnt^^ih^%im of %a >xUl b® m^iigihl^ 

mmpmA Mmt of An « rooiil.t Wi% iatatiom mym tl»t 

tlift nmliA to la ifeo p«ef©»ii»iaao Mm ®i»ia4 

lio fi'ooii lavfitt' Urns t&t mining to » 

f 

Q -*2 SoltitioK ='>f SI»tTl* Mmtiw 3? ^ 

mtsflM oiuotioa mn %« «olir«i hy mir^ wAl 
ootalilisM B.mlytSM or ^mioaioal C^* M)» 



